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SARS ziP:f 

ea □ /A 


IJD'fcli: 

■tt If30/5^81 Jil±-e8400^«x I.IeFII 11^800(7)^#* ffi L 
/t. CW!i^^i±, (SARS) tPf 

(fti, l®^^^lll3(7)c;S^ 

SARS co)IH'> 4” ;i/X !±, m 
^'4' ;px (SARS nn 

f- -> 4” ;l^ X, SARS-CoV) & ^ ^ 7)^ (c § ti, 

/5^]!ff7(:-fL'r, y/A^S(^|(;30000]Si(7)He 

?|J ® § ti A-. 6 j! CO (7) ir A’ * * 13 t± * V ^ 

75^ 4 yy>i^j^y-^f'y4 

SARS-CoVl±, HE § tiT75'1^ H 
:5^''iS<, TV'/SIRtrii^V'TS^', '(7 

4';i/X^6(j ('>4';i^X(7)1i]i, tiWiS) (ci±, ItfecT^nn 
■3']7 4’;l/Xi;Sm*755#V't#^ibtiS. 3|c«-C:i±, -|g 
6^7^atii-y4 ^i^y^iZ'Oi^rUML, 
tz SARS-CoV (7)j±m^nRLfz^\ 

ziai-’y 4 

3 n ^ IPX (±19604j2ft^(f (C T- ifr- 4 X'^fe LTtrfl 
^■<73S^aaM]cJ;S|1^75'P>, #I^«I*?§*b(X7M X) 
iPXf^t LT Tyrell^tC ioTfR-S-^tiT);'’. 
C:(OX7^“4’ X (±, fi§Kl20nm -enSSPliTSs':^ O^PjA 
fcXX^Dcic^oTV'T, Ba^V'ti^fE^^coJ; ^ 
o. 3nXX4';PX tHcS^tL/tcOti, X/n”X Xc75]f^4:)ci- 

I® (xxxf^-enn-]-) 75'^*T>/'^. — 


4^ 7PXS 3 

(t 208-0011 SMliPaiSItllJTU^il 4-7-1) 

SARS coronavirus 
Fumihiro Taguchi 

Laboratory chief. Laboratory of Respiratory Virol Dis¬ 
eases and SARS, Department of Virology 3, National In¬ 
stitute of Infectious Diseases 

4 - 7-1 Gakuen, Msashi-Murayama Tokyo 208-0011 
TEL : 042-561-0771 
FAX : 042-565-3315 


nn-FXTiPXti, ^ ^ t 

#^^cSllf&75'''f£L>Lt'?) i t 75 ^'#v\ 
]aL7(:ft*fflia<7)7Fft75L nn-FXT 7PXfif^(7);^§*Pi 
^■X:$)'Dfz. SARS-CoV (iX T iPXHEtJ'iS 1 X j! 

fz-f^yy s<-<#xl°- k 

i i; -e 

g StJL SARS-CoV 75^'±i«tB*SfflSa;5^'$El-HE$tt, 
3- y K -7 X X * X T iPX^Ti^'SPfl§ tiWfz C t )»iacO 

SARS-CoV fiil<7)3 n X-X T IPX L raft, 
mm<nx Vero«Sa<73jlfelcii®'t:'ii Sffl 

t7(:, X nXX T iPxyx AtJ^Kiso^ha: —X (kb) 
<7)EXc RNA "CS) -I) Cl t y J K reverse genetics 
cOjlS*a‘]>-dr7(;. XTlPXX’V A(±, WHIi$&S?iIi±-dr 
V'-tf V'15kb ii-fz t fix MWTJ^'ifitrtCOtP 

30kb Xh^Xt 755|IJ H^L, #<(7)3nd-X4'7PX 

X"'X A(7)gX:tt<7)X:i6(C, ^X^'X A 4-h3V'/C 
reverse genetics JR'S i P hz ^'d fz(D i)'Z>l^M&X'$) 
SARS-CoV-eii, ffilCT^HX) Baric ^ici-Dtr infec¬ 
tious cDNA tt, X T IPXmfAT'COS#75^311^(7 

SARS-CoV (7)ItsJ1(C J; 0, HS-eyig $ 
oXrnn-XXT ;PX(755jfH^L ^Sft*#V'-e¥?l§LfCV' 
< i p-t'S)/?). 

=iPX-'^'i';pX(D-^^: 

R b(7)*MfP3nX-X4’;PX75^'#|^»*X/tT XS-#o 
XTlPX t LT TyreimiC i o-C#'g§LLT75'P), #< 
CXXT G3nx-XT7PX.11CH 

S$tinn-FXT iPXS(iii.lt b —nXT ;PXS 
(torovirus) t it (C 3 n 3 X T IP X # (Coronaviridae) 
L'CV'.S). mRNA-tr'7 M@]S(7)^'f|Htt75'nn 
■XXTlPXi^, T — T''] X T IPXfi)- (arteriviridae) Rif' 
n 3 . X T IPXfjf (roniviridae) 75 ^^'3 K X T IPX li (Nidovi- 
rales) t LX t t tsb hfiXl^^"’. 3 n X-X T 7PXM(7) X 
TiPXli, fltgWHM (fISBBXmcb'T? XKSSXiJcxffilWI 
tt) 3 XDP-xXcHltiXit^ (Si). #^<7)XDP 

— y°(cM1''l) XT 7Pxr4<7)ffi[^t4(i, XXP—X°(7)S^:S X 
T ;px SARS-CoV !i 1 ~3 OV'-fit 
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1 ;l/7, 


Acronym 

74 )b7^ 

14)1(14 77b-7 

TGEV 

7" 7 fSSbtt f Slife 7 4 lb X 

1 

(PRCoV) 


1 

FIPV 

T ^ ;P7 

1 

FECoV 

TnllfP^tfnnV-7^ ;P7 

1 

CCoV 

^ 7^ nnT7^ ;V7 

1 

HCoV (229E) 

p b 3nT7^ ;P7-229E 

1 

PEDV 

7"7i®lrl4T#il)E7 4 ibx 

1 

MHV(MCoV) 

;PA 

2 

BCoV 

7 vn nT7 ^ 

2 

HCoV (OC43) 

p b n n 7 7 ^ ;v;^-OC43 

2 

HEV 

7' 7 7 4^ ;V7 

2 

IBV 

— 7 b V A 

3 

TCoV 

4::®,innT7 4' 

3 

SARS CoV 

SARS 3 377 4 ibX 

4 ? 



au-f-’^'f ©J.>^n —yicii, S(spike)Sfi, M(mem- 

brane) SS, E (envelope) SS^^i¥lEL, ^ 

30kb © ( + ) m.Yy' M. RNA N (nucleocap- 

sid) Sl=l#!lS®i(©S)SSr 


fj, 7° 1 S TGEV, FIPV, HCoV-229 

E t SAKS’5'd” ;b7.ffg(C(i, JM?#^ ^ 




JB. 


37-4-7 4 ;V7#if-l±|^20nm 7 Hf 

03i7^n-7°74 ;PXt:'fi®100:;i'G200nm c7)R)f^, If 
R®i3ia^'#4F^'l'4<7))f^l4;«r^'r (01). 

^ $ tL * SARS-CoV (7 R It -C * S. 14 i=- SB « X 


/''°4 4 (i S/i, J. 7^n —7 °(c!±, ^ 

(Dirnz, M (M) $e, ab7^D-7° (E) 

771/ — 7” 2 (7 3 n - 4 - 7 4 .>b X (C (± M {- hemagglutinin-es¬ 
terase (HE) m 7vN;n-74cHf lb-C4" 

X A RNA;^^'#4L, ^Mzm (N) 

14X7 X 7 F X- 4f 7 7“ V K ?r Bit L T V ^ ^. SARS-CoV^'^' 

4-'^tj-3n-4-7 4 ;hX(±, iSt£4of3lt^7 4 ti/X rna t 

L'C(±S;4;(7lt)30kb (7 ( + ) IIT^V A RNA (0 

2 )*’. yy A RNA 5 cap#)®, 3 ’ poly 

(A) 30kb/(i^f5^.S>y4 A 5’#S(C(i|)j70 

leader sequence b , -^-XiTziEl-RNA 
polymerase (ORE 1 a, lb), S, E, M, NISfs4^(711117:' 

(ORFla, lb) /)^'^frc72/ 

3 (Itl20kb) 74 .ikXl^laSfi (It/lOkb) tiSli: 

hff h ti^ (02). 7 lb—7°2(C^-f-.2) 
7 4 tbX (C(± ORF 1 b t S itfS^-(7l0lC, HE 

7* lb - 7” 1 t 3 U' SARS-CoV (: (± * V a 
SARS-C oV (± M, N MiH-fslKj&o 3 n 7 7 4 tbx (Cli 
^?)ti%v^l4'fil<7 ORF 4:''(7 J; 7 ^Slzl:i()M^O 

tLS<77)^53'/5'o'Cv^/iv\ t ?(;, H b;()"045-E§tb4,: SARS 
-CoV t 7 H -> > $ It* SARS 


-CoV 74;b7i;*i:bl4-rsi:, Eh SARS-CoV iZ (± N 





pp. 201-209, 2003] 


203 


I: HCoV 
229E 

II: MHV 


III; IBV 


ORFla 


ORFla 


ORFla 


ORFlb 


ORFlb 


ORFlb 




VI: SARS- 
CoV 


ORFla 


E M 


»ii r 

^ L 

0 

_N^ 

ORFlb 

S 


D[ 



12 


aai-’y'f/uz (yju--ri ~N) ry 

5ORF 1 a. lb. S. E, M, N -y y gliT >->-&. IZ 

(± ORF 2 i; HE ORF 1 b CO K))i£U* -6. SARS-CoV (7) M t N Hi] U'J' 5 

4-ORF75«ri«l'ftf.-rS. IflG ORF (□) i±#filii£il{l'l^3- 

KLTV'^. 


SARS-CoV 

(hu) 


ORF 10 



ORFll 


nppo 



1 N 


-1- 



29 nt deletion 


SARS-CoV 

(pc) 


ORF9 


1 


ORF 10 


N 


f 


29 nt 



t b llDt^ SARS-CoV t !l!FE®jl5!(|ll jji SARS-CoV <0 N JSfA T' 



E bill ili SARS-CoV (hu) li/'C->> ill* SARS-CoV (pc) t lt<29liil£ W 

ORF10/;i''2«<7)*rr/-4-ORF10tlliC5>75'lt.& (]{;iS(12). 


afE-T--hi)ltlc29fa*(OMIW''#l£L, > 

SARS-CoV C7)*; § ^ ORF ;4?i:o(0/J' $ ORF WiH-ix 
-?) (0 3) Tiel ^ (i Frankfurt- 1 ft 4" Vero 1111 Ifel "C 3 

< (0 4 W ORF 7 b) 

SARS-CoV ORF tlMli. 


SARS-CoV yv A (±, i&<D a u i-<y A >V 7. IS]ft, 5 ’ M 
)g (D ORF la, 1 ab K 55-^-^1^1500, SOOkDa <n M I'l => 
- ORFla t 1 b Wlllj-CliillR^ ft ^ 7 


U 4 ft (C -> 7 b 0 , -f-'T) J i I'/iiJ ft-2) i; 1 b nP5)-f±i]r 

|-1 t L T IS Hl'l $ ft 4'''' pseudoknot t slippery se¬ 


quence V df'/- ft to- l w 

7 F 7 ft y 7 b 0 , 1 a t 1 b ft 

ccoari'ili, ^(OA'lzm-OTi'COiixl'V/mfim^t^ 

ft, eft ft 12 J; 0 , RNA polymerase -ft helicase 
Wftifiaf ft ft ft" "’. N afll l±5>-f-M50-60kDa (OlU 
Sttr ; / ftV) 7 y X - ^f¥o RNA ') >mit 

SFlftibft. yv ft RNA(75|)i®i. mRNAfl-hS 

ft t # y ft ft T b' ft. M M n (±5>7-fi20- 
25kDa<7)ll'fail':i'ft, fti’:K5>7)^7n-7^D-y|Aj(z:|:y::^i:L, N 


1 o%mi7- ft 


(I'.-ct'ft, tir-nt?i]fti±i'if'j' 
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genome 


3a 


mRNA 




-.□D 

lb 


Zl^E 


7h 8a 1 N 


F 


3ti S Sk 


mRNAl (la.H) 



& 







mRNA2 (S) 
mRNA3 (3a,3b) 
mRNA4 (E) 
mRNA5 (M) 
mRNA6 (6) 
mRNA? (7 a, 7 b) 

mRNA8 (8a,8b) 


^^ m RNA9 (N) 

11 4 SARS-CoV CO r y A t mRNA j£ 

)ix mRNA WtSiili, t<D mRNA i. V^ U RNA W 3 
^ 4)o RNA/i 'iq •& (nested set tUT'^. mRNA A'loii, KPI] 

h LX, -g-tOS ■ K54l.-i)$nw*.;isfii?R$n-S.SARS-CoV mRNA7b Uii. 

i)45im<n'Kmmi-rz,. (iKll). 


i -), MHV, BCoV t:i± 
MgeiiER-e'g-bX:?^ Golgi f 

G. t MSSliEfSri 8 kDa 

7 ;kx;f?.7-ifj)jS;ic:.t^4'gi-i'e* b, m, Egriwf£JJi-e 

'y 7 (virus like particle) ? TL-S it IR m 

$ reverse genetics L4: E ill:fie 

7-(>c7i'y 7 tkx^l{]t^4|Sfi60|ilf'j^-eti, EgSlitiT-® 

Sgnii, If.i'- 

'^fficOX/W X X 7 F I c0 57^-:a:180-200kDa 

WUgn-e, 3*:f^;7!i'-4^X)X/N°7 X^rlfM-t-?). MHV, 
IBV, BCoVcoSgTlii, t^l)3i;fl:lffl)iai+l->feOgF^57ftief-^ 
IIJ; 1}, 2 0(7) 7 7 X" X > Me mW:-t S FIPV, TGEV 
y) S g 7l (± Fwl 111 L 4 V x *’. SARS-CoV-S g Fl 7> Fff^ W '> X' 
7- tk 4#4 V A S g n w Fffl |!i li, 14G-iStt 4 t" S g 6 co 
!±-EGft-t:-(±4 V mi L 4 N 7 7 X' X X 
k 4 S 1 , C S 7 7 X” X X k ^ S 2 t DT' 

Xt. S 1 !iX7N”7 X X x'ttSRfi 4, S2!±-?-60T 

wx-rA^l^cSIHi^tibK-r^. SltS2(±, S-SIS-G-coi 

7 4:lt-7rli‘^'eiSi7nTt'^4>tt-4!±4 < , 
kA Sgeii, 'X7;kXC0#o^<X)^Et/fStt (-SWMiii 
71-, ffl)]aii-HaA, m^iiiEM-7°, Tarsi^^EM-x”, 
1^444 i:") 4fflo TV'S gSw# < w + W Jv e“ k 
-Tli, #<7^581 Sgfl±ieiiT|ffl)jaiG' 

4-?>4r)^:' 144^RT4 14G, 4glEtt^x:'M9-70i^<Pt$nT 


§4. S gS (e CO 4 MHV reverse genetics 
le i b fk$^ $ 7v. SgGi ^ fi 

fz"\ X4k-7°2c03n7-'X7 tkXtOF HE g S 
!±, illlSjci^ftiS'tdi t esterase rfi'tt/i'Tfe i>. HE glS ^ A 7 
4 7 tk X ii, lift Isl^i X < ^. SARS-CoV 

(X»N, M, E ^iy^'Sgeneov'Tli, i4i¥lffl4«4lfi±4v'. 




7 0 7-4 7 tkXcO'S'^f^s^li, 47liT2flil<Og[^^5|i] 
AE^^kTV',?>'''. MHV carcinoembryonic an¬ 

tigen cell adhesion molecule 1 (CEACAM 1) t 
ail^Jf *7h7-T. 4 ttsXv'ii 2 fflwliiriin KX 7 X t 
o. CEACAMlIi, MHV X)f|tjilIfsl (ffIfflfla44&i6lftl 

'B-rtisaairsL, td^ie^Niie^iHirsi (ff 

BlcoM)A^J:&ffl)ia4 4') 4^|§J1S(7 lTv>^. i4,ag 

rtimaie 7 , 

:±4 V'. CEACAM 1 (OS gF7^<4|S-G-S|if*l±, N AS K 
X 7 Xleafe 1), 4 7 tkx|i'^iS'l4S.Lb'IS-&ft(0 S 2 cotilt 
miSML, SgetOife^fSti^ffittfb-tCEA¬ 
CAM 1 (0||lirelti*fSttgMxl± MHV |s] 

ErWiSieTftf-r^. XOP-Tl (eMAa t t (O HCoV-229 
E, 7- 7 (O FIPV, 7" X (O TGEV, 7 X CCoV i±, ^ X (O 
A.lt<0 aminopeptidase N (APN) 
fiJIHTS. 7' 7(0 APN 1±, FIV cojiil HcoV-229E, TGEV. 
cev (O-S^ftt: LTtilStbl'^'”. APN li X 7 4'2 (0|S 
gTlTitb, )lie±.)tc»it'^te7&JJl?H.TV'^. 

t 4 7 tk X 'SrWttciSttgMi 11±^ 4 b, APN 7 X H 
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if'^ —T'y ^ 11/X ^ t 
CEACAM 1 t APN (7)nn-l-'>^;l/X iz 

li, T5 yKiS?iJ±X>ffi|B]tt(±fIi6f>ti'CV^^;V\ 

M j£, SARS-CoV X) "S: § # !i angiotensin-converting 
enzyme 2 (ACE-2) trafe ^ E $ ft;];-"’. ACE-2 it 
f;g^(i VeroE 6 C 5}-^ § fl, SARS-CoV 

293T E E (C i 0 g;, nr?§ 

tt ACE- 2 (± SARS-CoV fRfniStt * ff o ,1 E iz 

SARS-CoV'tSfrOHE(;<£ 0, !i'£14x-]7X 
KX ^ il/X^iJWPfm* E"#5^H-C'COfif%X>iiS:^5 
Mff §tL-l>. 




1) ««A«« 

5;S{«gHmcofflSart«AStiE L-Cti, SgetcJ;^ 

pH INSi^ttAab l|> E E C, endosome 
V)|I|-^L^V\ CftA’f' ■?) non-endosomal 

pathway ^ t ^ ^ h tiX l'' Z. ^n-d'Xd' lhX(7)'S 
§#:/vX>|gH!±SSSiCj;,5,. MeV-Cii, S 1 W N A® 
SSOflcor^VK (S1N330) 

SlN330X)2 O(7)f|]ft##(cfi^t:'$)^. tfz, X'lP-X 
1 CO TGEV, HCoV229E Tli, MHV E^^ h N ASSlift 
A-(±^ < , SI X>Ag (T 5 y^SSfi N AS50'G400-550 
fiiaf]) SARS-CoVSSe 

t±, N AS327fl(OT 5 y 'j drXy-lg 

A < , S1 * a CO Has e (i ffitt ^ L A™ 
EE/O'C, SARS-CoV(0'J A7”X-|gHg|ifti±, X'lh- 
7°1 nnAXy AXEI^®, S1 SfiAtSE"(c#iEA^a 

M*:a7 7X'y x h S2 i±, 

HftcOJ. X/^ n - 7° E «licoB!H(;MS Afi g; A A. 


S 2 CO 111: a glift (O ± it (7 $) ,?> 2 O (O a-helix If it A E ^ 
heptad repeat {i, S 1 E'S^ffcOlpHA (), At' 
a#-r S ^T H Xliit(CL, 7- 

IfflUaSIii^cO h 'J A'-(C AS E#A G HIV !®^A 


(±, cc X/^ D — 7°$|:(3 gp4lcO C ASflJ (7 A-lSiAS hepta' 
repeat coH^^7°AK/ii^', 'SSftM'o ftco/\TE°X|#in| 
'fhAWA, f/tX/f lEXf^a AAAE ATV'^ 

MHV (CIOV'T i), S 2 cO heptad repeat AA■i 




. 23 ) 


t fz, SARS-CoV (ZOV'T 6 |sI#cO/^ AA hA5|;i;7 ^ ;p 
X ffitt A l#o E ffiil $ ft-C t' S. 


2) AAibARNAOffiSAlE^ : 

lffl)3ai^i;ftALA::JnAX4’AX ( + ) ilAVAAS, 
Ac 05AS(-^~ K$tiS RNA polymerase /6^'li IR $ 
ti, EcoS|*AflHB LT, ( + ) HAVA RNA 
ttcO (-) RNA(Ote¥#iBSE#ASfLS. MA, (-) 
11 A 7 A RNA C 6 - 8 cfc (O subgenomic (sg) mRNA 


:^^'HlS$tiSE#ACtLTg;A*’. sgmRNA coliitti, 3’ 
ASAG^AS1$ A 5 ' fSS sg mRNA 1± 

AtiJ: hSV'sg mRNA tcJUx-CUnglifi;Alfo. tfz, 
V'AticO sg mRNA cO 5 AV ARNA 5 ’ MUlZ 

I¥i(EA S co|(j70^ —X ;(i' GAS leader sequence S. 

EcO^^Stfi'llA mRNA Ay MS it A nested set ED^lA, fs] E 
i 0 A mRNA CO nested set AJ^'XAd' AXpE LT— K 
(nest= 7 A XffA' nido) X/fAX @ E H^i $ tiA (04). 
EcOffitAG, sg mRNAHlSK^li, d^aSftcO RNA 
®@#'E'St:'S)S Ei^H^tiA*’. MHVliSfelfflStAG sg 
mRNA Alt#HE$fL, -AnEffittWA (-) ilsgRNA 
ffi $ ti A /5' o A A *, A RNA HiS; (i sg mRNA 

E#AGtiAA Acoft, Hl^^ttAv'E 
# A G fiT V' A (-) II sg RNA TGEV G ^ 

tb§tl, MAMEVlS^lfflUAG^iHSt^nA. EcOEE 
AG, ( + ) IIAV A RNA AGiI«6-8 2p:cO (-) II sg 
RNAAH)S;$tt, EttAHSELT, XTAXSSAli 
IR-tSsg mRNA AH)S$tiSnrtgtt^)^lit$fLA“’. M 
tiC0i§^lZi>, SlDAHlt^tLS sgsizeRNA i±, 

AK'¥ A i o TH)^ § tlS E E A A S A, -AcO^aiite^ 
A sg mRNA HltafMA (-) II sg RNA HltSflAli, 
HgGAAAt'. SARS-CoVcOmRNA Ax)t'-C(±, Tiel # 
(ci-Q'CSS^ti'Ct'S"’. HS A'EGttAnnAXT A 
Xi 0#V'9^cOmRNA AHlt^tiS. SA, M, N it 
fSf-F bI A#4A S Utl A^i-Ao T t' A V'® a A aiRt S 
mRNA tiTV'S (04). 

3) Sa^fiESUF budding (tiJS) 

#X(Osg mRNA AG, ISIlJ E LTAcO 5 ’ AST) ORE 
AGcOcASSA'aiR^AS, MHVcOmRNA7, 6, 5, 3 
AG1±#/^N, M, E, SSaAISIR^tiS*’. SSSA'a 
1R$ AS mRNA3 li, AcOTitAE, M, NitfSAAff 
oA, EAG(7)SaiimRNA3 AGH)?E$ASEEliA 
V'. 3 t3 AX T AX mRNA (ilSitfi^aii polycistronic T 
iihif-, S S() E (i 5 ’ 5^ S CO cistron cO <( monocis- 
troic T'^S®’. SlIiScWdE 1 2p:cO mRNA cO 5 ’ ^JicO 2hl> 
V'liSflfOORF A'aiR^iiSiiHA^S. Mxli', MHV 
cOmRNAS AGli2ttScoSSAaiR$ii, XT AXii 
SAMSTafeS ESaii2#S ORFAGfl^GtiS. nn 
AXTAxcosa*'^, ths^ii, fflsajiAGjiiiiisa^sii'E 
SClh^itScOT'liA < , ER AG Golgi Sg^MS internal 
compartment T'^2 E S, H)$ $ 4l A N S a li A 7 A RNA 
ESHLX X XAAxA'X KA#)$L, IlfDttcAav'M 

SaHaiai, EPG internal compartment AL 
ASE#xGiLS. Genome RNA 7 /s; n — 7° A W'X 

() iiStlSAiGcO packaging signal li, ORF 1 b 
<A 3 ’5|5®lTffTEAS Asb®, EcogPfAAJfTcAv'sgRNA 
liflT'aH-lR (> asitSEEliAV'. internal compartments 
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-i JUXti^cD^^ exocytosis IZ ^ 


1) 

a tii-^ 4 ’lyXiZli, 

(±, ^'^:< <!; 7 tfz, < 

(?)4^fD^7 n - $ tiT, 


s $S (c t $ ti 

MHVtJii, 

selection pressure <^ T^j, l§^|[llSS.t:'il'ft^ft *1 IS L 
"Ct^/gjfsKc, majorpopula- 

tion (C:fc^C: <|IS$tL^”’. 


t'l±, S 1 60 hypervariable region t 150- 

460Jtt*co^fI4-ff-^, m^<<zM1r^ Z. t 
tfz, ^h, »^60S 

$ :fx ^ •€- S mfs^- tc ^ #o. 

TGEv.FiPv-ea, 

M * ^ ^xix\^h 


2) sia^m 

avi-’y4 

-S'". 2UMX>^^j:z)fzziui-'y 4 }VXi)m—M^liZMM 

X :h ii (DX, -h=-X 

l^M-au^-^ -i )^X¥ J RNA i; 

MHV (Dr/AmUXli, RNA 

t#xPptiTV^S.. MHV/iiff (±< 

IBVN-TGEV iZ-yi^Xi), MHV-Cii, 2 

^ t ic J; 0 , 

-)v v'x^x-f-'yizmmt^x^tmm^^x<<zx bma 

ti, 3 n :E7 4' ;hXl:f5^co«tg»|lfN* 

zzy X i;^oTt'.S. 


3) DIRNA 

MHV, IBV, TGEV t"(D 3 n 4 th X -C i±, ffiC) 
RNA ’>4' 1 ^ moi (multiplicity of infection) iS 

'^X'X 4 tl/Xllfti "^ X b liZ X ^ , DI (defective interfer¬ 
ing) lid^, DIRNA :^^'ffifl-t^. MHV 

V)DI RNA NoV''CtiA<W^$fLTfo (I, &,XC0 3U 
SWDI RNApi^'ft'SfiTV^S."’. 1) X'y l^i.'O'PL'h^ 
<(, polymerase t N I) )V 

ifL.S^'4’7°, 2) XJi^X>3\ 5 ’ t ^^oflfecOmfz) 


i^V)—D|?^rJ#o RNA "C helper virus i <( 

f44=-rt(Cl±Iiifl9)Atti^:V^7 4’7°, 3)(i:2) 
4' packaging signal S'J#'3/'’J6fii^F*ilN^{l$(-IX 
0 lit tliS DI RNA h'T) DI RNA iiX'DO 

ORF#fusion L T ® 6 ?r Ilf? L# S. ORE ^ff o T 
-S. DI RNA ti helper virus RNA ); l®¥(w|S<i(iJ^X- 
i-t. itiPpCO DI RNA (i, 3nd-7 4’;vX(7)RNAd)S 
(RNA packaging signal, replication signal, transcription 
signal ^imt^±-X, 


4) Reverse genetics 

3n-)-74’ X' J 

d) cDNA ^fgv^-C, S-f^S) i h liBtttfabo 

cDNA Xh, in vitro X'i^^l^fz RNA 

XL, X(DljmzX 

TGEVX$)^. X u-zz'y X{zm^^h 
tifz^^ ^'-tLX, BAC’;(iM£f^ti*/5^', cDNA±Mipg:^ 

•) A vaccinia virus 


M $ ft, HCoV-229E, TGEV, MHV V) reverse genetics (- 
iSli; LTV^S)"’. tfz, Baric ^ 1± TGEV C028.5kb d) y 
7 A * 7l? /t-1 ^ ilfi« cDNA *®IJPSPSiflliSKe y # 
tr primer ^ fli V^ "C PCR X'i^ML, X y X 3. K1!'ipg 
tIJ PSil*-e|D 0 ti) L, in vitro X ligation L fz DNA X h 
RNA L, IfflUSN transfection S) il i; (7 

ii), iS^tt^TtPX ^011X1-S. Cl 
(i0El^f£yfflV''C, SARS-CoV «!® 7 n - 7 y # 

SLAi t ^rfU'a LTt^S>®’. y X reverse 


genetics § tiiS Iff (i, yV A 3 ’ ASlOkb (DaVX'^ 

^ reverse genetics :^^'flJhi $ flX S 7):. ■IT) A'fili Masters 
Lt): i,<nX, 3 ’ ASlOkb CO cDNA h DI RNA 
o j; 7 ^ RNA ■^\'^hfzX:>, lOkb « cDNA 5 ’ A 
Slcy 7 A 5 ’ ASL A ?) COf:'^S). /n vdra 


RNA 4- MHV i h (C i !), MBS 

rt A ii RNA d) ±i Is, !i ^ M H V RNA b (D homologous 
recombination :?i^' Z. i), 3 ’ ASlOkb 'A^^X L fz RNA 
IzU^l^xi^Zb # nf A S) ^ . jf A RNA CD S it fe A 
^ 7- n (D FIPV-S iSfyA 4" iS § Kl A A RNA i ^^^X, 
FIPV-S ^l$oMHV iti^m^tlfz. Z(DX X XXUxx 
IBiaNLAliSfeLAv^AisO, MHV-S itfAA 
L, ttAl^A#^l#S)CDlC«J6T#ISA'^)-S“’. 



3ny7 4'yxAli, # < S. l@ 

74'yy, M 

BaM#cDttg:?P'l'L < MHV (DffKli^^A 

l±, li^^l^'ittrlcoti, SAt 
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^:*(7) MHV CEACAM 1 

mv<D5^i-^§:UWt (■^'y^mmm\- 

tC^jEb, -9-11/, 

/,;ffllia!±, air, MHV 

CEACAM 1 f&?ll:(7)i£T:i5^0)|CH t -CV'-S. t 
MHV isftttco MHV (± 2 ilPsI < 

V3L75'iftm$fL*V>;4s, >9 9” ;WX RNA (± 2-3 

Si 1*1-C MHV-RNA 

ffl r4If*t S M t±, i¥ L < »W $ tl T V3 * V ^ 7!)S, 
MHV nTfgtt 

Lti^v^T^s, MHVSPli 
^ X -> -Y X :;55;g 

;i'P>53'*$tl^3^-X^s^pf>ti-CV3,5,. v^XJiMHVIi 
9 X>9XSii=±]S;,|ffl 

SS'eii, MHV;^5|I^ t;t^5£0^'T 


SARS-CoV(7)®V3^i^t4(i, -9-f 11/XC7)±i 

®pff^a@6^^ifflsafii*tv3-]ii9, -^/fii/x 
•2)|&±SfK755'it§ <f^»L'rv3^ i#x?>nTV3,|>«“. 
SARS-CoV iS^-e*. 1997^plC||^fe L /; 9' 

;/7;l/a^X-tf'H5Nl®^i;l5l ®, cytokine Iw i ,& 5^ t' l]i 
]eM)S L, 9cm to cytokine a § ft (cytokine 

storm), •€-cO|g:^!t±(OS'fjr*S 
5IL7t;g*t:'!±^V3;i^);#£ SARS-CoV 

)S®tt<75^i=-*SIti5^/cl¥fi $ ttT V3 * 1 3;1|5, cytokine 

SARS-CoV (D®-g 

SARS-CoV/65|&a$ti/ci^0i±, IStl, Hk<03n9- 

-9 ^ 11 / X cofflx<Jli^ ic i -D r ffia E /i nrtgtt Tj^nt $ tiiE 

75E 3)/y y, (C ; 5 ; (9 ^ 'J'Xj; t ^ u 

■E X/f il/X cOfiA<}^;lfr^^a'> ^ il/X-E't±*V3 i E i±HJS 
PP^^otE. EEt:-i±, SARS-CoV (75i|Bi)giCOV^-C, E 


=lP:Er;;'r;uX(D^JI14 : 


S 1 i 0 i-, #/^ idC3n9-’]7/f Ii/X:;^5'ii 

:;^E 3 n-f]! 9'il/X(0±S^r(iS))ftlti±, iH'fbtffio i O^W 




-ptOfit):^ 


)tl4E*t!it;-E't±gfc?Ee^ 
*!®ft*|BE-rE E(±*v\ ^!l^5fl-6<HC MHV FIPV !i 

^-eii, '>9’;i/X#, 1), m\^mm 

6))li^t0|ia ^h^b^hii^h^. MHV -e i± i 
E(i)Sa'l'4<Oi®V3'>/f il/Xii^J-^^a^V':;^?, ^< :;^^ESE 
3^, ®3ii(7)^r’';l/E E’C®*>ti'Cg<7Ett(75tpi-(±, ftaOT 

-ISP MHVliSfe-eii, 

tt<Oi® $t-7Xn7r — 


tt<7)I|V3|^(±, 7 X n 7 T — i/''t:'±^®-t',§> E E (±'e§ 

/5E <ii®'t^^E FIPV coSattEov^tE, 

7Xn7r —v'-CJ: 

FIPV iSft-Cii, IniX 'i )i 'E E 
"t"-i) <7)'C i± ^ <(, tjii#^El J:,?) (antibody-depend¬ 

ent enhancement, ADE) /0^'|Rpr§ tfCv 3ADE (±, 

7 /f IPX ETEtiifticO Fc E V X n 7 T - '7'co Fc ') 


-fe7”X-(7)ffiDf1<fflJ: 9, 7X;PX;^i5vxn7T-'Xic:px 
i9]Vtti^l§*-C*SEaft?$tP-Cdol), 7"'XX'7d'iPX 

2ll«(OE bnnd- 
XXlPX, 229E E OC43#7)''^PEti-Ct^,5^E t^T'^PE 
20-30%<7)#af|]X)aH 7 X IPX -e, SARS O i p 

E E t±^:v\ 

—iSic n n9- 7 4' IPX 

E E SARS-CoV tic hES;?']- 

icET-lP, it-n, 7 a, E 7 h'"'“"(^v7X, 77b^;E"ic 


1) 


SARS-CoV (0|&#tt(±, 4'lllJl2;^<i'e$)'5 EJtffliJ $ ti 
■rv3,2,. iEmt'*E4JBI#gRt:'i±, 

E E'CTE^t'egcEti'CP'^/cieb, C b Eif^Efiiit), sKti^ 


H bEi®^#)!lE55^nrtM4/5^'^)^. #P, 


EEtt-ec b3)5gi^E/EE E<7*V39-j7^^5js^ < , 



E SARS-CoV tiib^E 


filt;#ffo-CV37E7X iPX^Ti^^^E-C, tttO/-?'] 

TC b PS^-t^SE^o/c(7)'e(i;^rP3:^>E#^T 
^'T:'i±:&v\ iSa^'tO^NX HEX, XX A^E"C0if^fi)t) 
Pii, SARS-CoV X’V 

* SARS-CoV X’' X A iC [±, A S * <7 SARS- 
CoV EEh^, Njtf5A±»fEE29a*^^E#tE1-^'^’ (HI 
3). nnX7X;PX!®SiA'f±, 7 X IPX XV A 
#(7 RNA ifiT-/5''fZ I) ]Vf E V3 p #RS^(±?&E"ftEv\ it 
p, 7X IPXXV Ato—E 
Ei±, So75'(0 3nX7X iPX A'lESPI^gtiTv^^®. BPE, 
(^raifi)!ttA'l®E-CWc SARS-CoV i±, ^*(iH biV® 

0tt(7/ti; r^SATAEiS 
iti;, SARS-CoV 

:;^s A A E If ^li)!!^ iC!i^ E, 29bt* X lA A'a#-t 

^nrtEtt(±«SbTig;V\ -A, )£mtA'|[IIH(7.t#;4'EX' 
*$nASARS-CoV (GZOl) i±, l^X Ev XAE5E*? 
fiA7X lPX|i]S29J®**JfoXV3,?, EIR^-? AA'"’. E 
<7 E E E, it iC / ^ X E X X E 53-* $ A A SARS-CoV 
i±H b E&*A'S)EaM4ES^®A'i; Avx 


2) EFffi* 
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SARS f) av>*#(7)jfli 

SARS-CoV i:Mt 

SARS 

»^^,®JC'ffio/cga!±itv\ tfz, 

SARS COT'!; h y'U'f i' ^filzK 

L, SARS b7"V^ ^'(O^)o*lt!l«-e(±, SARSSS 

ZOZtli, *|iOJ£mi't:'!i^^''<^^‘^tifcSARS- 
CoV (±^IStt/5M£v^^5^t:', 7’y 

•?• ti-e 

(±, ^SttcoSARS-CoV li t'' dX ^ fz<Dfz 
5 -) litK?) 3 n -f ^ ;i/A ^ $ 

;l/A (FIPV) j®^(i, 

3n':F>>^' ;PA!®ft-e(±g:L < , 

10%a±«>g;^^^^-t. 

^^aui-'y 'f )V7 (FECoV) (i, 

t"^JSt4(±;Sj</\ g^!i^-e(±, i(Z)2SS(7)A^;PA;55 

vM±af^tL^v\ Poland^ti, d” ;P A ic 

iiSfe L 7t 3 ir FECoV FIP «lEt^ ^ ^ -t 

FIPV#53'K$ti/i BP 

t), 3(^#;rt'e#nifttc>iav^ FECoV fipv iz 

^^i)^^Z.^fzZ.b^MM.^\zUWiLtz. 7" A con 

nd-A-f ;PA!i^S'e(±, 4a^JilTA)a;®^7"A-ei:?E 

;PA (TGEV) ;5^'!i^Mf*It:', 
Df t^llfPtt ^#-3 7" A Bf PRtff^n D-E 7 4' ;P A 
(PRCoV) lC'^t5 S i t G tL-C v^ ;&. TGEV « S MB 

t;5W^H-eS)S“’. Tnnnd-7T 
;PAjS^coJi'g-i; SARS-CoV pre¬ 
cursor GSARS-CoV L1 # a G 

L^lilSttcOSfiv^SARS-CoV tct>^if« pre¬ 
cursor 7 d' 7PA/5^'t'CO <£9^7-4 -’PA 
;fc-tf^G, ^(074’;PA(i: S ARS-CoV fr ^ L T ffiJitt 4- 
#-^t S 7 A -5^ 7 t .2) hX$)^. 

illt) U ic : 

SARS-CoV /O^' SARS (7igH 7 4 ” ;P A •& i t ^5'0j§;5. 
{z-^tLXt^h, t/i—4js^g-Cv^;5rV^;5G iA)gS)!PPi^ 
SARS-CoV (cPLr#Gti/;74' ;PA’^e^filEii|f7:4r 
7 4-’PAA'A AcO#^t, mRNA'G-)^4^J67t 
tlcPL-Cti, 4-S-V'*II$fL/’3n-F7 4 ;P 

7^immzLxm^^nfz. tfz, cdna 

GtP, -feAA-$Gtc, SARS-CoV fi 

|t*<7nn-T7 4-'PA ip 

-r2>i t ^53 ':^'oTS*. -Is, SARS-CoV A)IB® 


C7 4;PA ®53^ ^2-t, 

CO i; Cl G £ ■( T ^SARS 4^ 

AG±'e#P1jrflSgt:'*G. f*, 'fifliK SARS-CoV 
Pco#a^Pnn-774 -iPA titvs it?E^A)iSv^*SSilj2li 

SARS-CoV ')-t 

y°7—i^§^^$tlfzXb:i^h, ') ■fe7°A-^a7 7A:& 

5fr3a*7AA^7, fi7 4;P 
A ^ij A) Prm w #-e ^ ^ 9 -c * G. 
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